Dynorphin and neoendorphin peptides decrease dorsal root ganglion neuron calcium-dependent action potential duration.
Opioid peptides decrease somatic calcium-dependent action potential duration of a subpopulation of mouse dorsal root ganglion (DRG) neurons grown in dissociated cell culture. Based on rank order of potency and naloxone sensitivity, both mu and delta opioid receptors were demonstrated on the somata of DRG neurons and were shown to have a heterogeneous distribution. The purpose of the present investigation was to determine the actions of dynorphin gene products, dynorphin A, dynorphin B, dynorphin A(1-8), dynorphin A(1-9), alpha-neoendorphin and beta-neoendorphin on DRG neuron somatic calcium-dependent action potentials and to compare the actions of dynorphin and neoendorphin peptides to the action of morphiceptin, a mu receptor-selective ligand, and Leu-enkephalin, a delta receptor-preferring ligand. We report that the dynorphin and neoendorphin peptides decreased DRG neuron somatic calcium-dependent action potential duration in a portion of DRG neurons, an action that was dose-dependent and was antagonized by naloxone. DRG neuron responses to the dynorphins and neoendorphins differed from responses to morphiceptin and Leu-enkephalin. First, many DRG neurons responded to dynorphin A but not to morphiceptin or Leu-enkephalin. Second, dynorphin A responses, unlike responses to morphiceptin or Leu-enkephalin, were present after intracellular injection of cesium, a potassium channel blocker. Dynorphin A effectiveness was decreased after deletions at the carboxy-terminus and Leu-enkephalin [dynorphin A(1-5)] was inactive at 10 microM. Thus, on DRG neurons in cell culture, dynorphins and neoendorphins act at opioid receptors distinct from mu and delta receptors, possibly kappa receptors.(ABSTRACT TRUNCATED AT 250 WORDS)